Applicant: Eichen et al. 
Application No.: 09/674,090 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims 
presented in the above-identified application: 
Listing of Claims: 

1 . (Currently amended) A system for assaying one or more targets in a 
sample comprising: 

(a) an assay device having one or more assay setsff.11 : each of the assay 
sets comprising at least two electrodes, a substrate, and a recognition moiety 
the at least two electrodes positioned on the substrate and separated by a gapfclk 
the recognition moiety positioned in the gap and bound to the substrate, and the 
recognition moiety being capable of specific binding to a component of [fa]] one of 
the one or more target s, wherein the one of the one or more targets is selected from 
the group consisting of a bacterium, a virus, and a cell; 

(b) an electric or electronic module arranged and configured to measure 
electric conductance between the at least two electrodes of eaeh at least one of the 
one or more assay sets; 

(c) reagents formulated to dopooit a conductive pubptanco onto a complex 
formed between oaid recognition moiety and paid target, wherein the reagents 
comprioo: (i) a oolution comprising nucleation-center forming entities for capable of 
binding to component s of said one or more targets* if oaid target io pre s ent in the 
cample; and (ii) a combination of metal ions and a reducing agent to allow formation 
of paid conductive oubotanco on oaid ontitio o , and wherein the conductive pubotancc, 
when dopooitod onto the complex, formo a conductive bridge between the at lcaot 
two cloctrodop of a sot ; and 
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(d) means for determining whether at least one of the one or more targets 
are in the sample as a result of the extent of electric conductance between the 
respective at least two electrodes of eaeh at least one of the one or more assay sets, 

wherein the system is adapted to allow combin ation of the assay device, the 
sam ple, and the reagents, wherein a respectiv e component and a respective one of 
the recognition moieties form a respective complex if the respective com ponent is 
present in the sample and the nucleation-cent e r forming entities can bind to the one 
or more targets: and in the presence of the metal ions and the reducing agent, metal 
is deposited on the nucleation-center forming entities on the respective co mplex and 
the deposited metal can form a conductive bri d ge between the respective at least 
two electrodes, and 

wherein the metal ions in the presence of the reducing agent on the assay 
device are metastable so that metal depositi o n does not take place unless at least 
one of the nucleation-center forming enti ties is present. 

2-3. (Canceled) 

4. (Previously presented) A system according to Claim 1, wherein said 
nucleation-center forming entities are colloid particles. 

5. (Previously presented) A system according to Claim 1, wherein said 
nucleation-center forming entities are metal complexes, clusters, or complexes and 
clusters. 

6. (Original) A system according to Claim 4, wherein said colloid particles 
are colloid gold particles. 
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7. (Previously presented) A system according to Claim 5, wherein said 
metal complexes or clusters are gold complexes or gold clusters. 

8. (Original) A system according to Claim 4, wherein said colloid particles 
are colloid platinum particles. 

9. (Previously presented) A system according to Claim 5, wherein said 
metal complexes or clusters are platinum complexes or platinum clusters. 

10 - 17. (Canceled) 

18. (Currently amended) A system according to Claim 1, comprising a 
plurality of assay sets of electrodes . 

19. (Currently amended) A system according to Claim 18, wherein the 
res pective recognition moietv in eac h respective assay set is capable of specific 
binding to a type of the component of o ne of the one or more targets that is the same 
as the component that every other one of the r e c og nitio n m oieties is capable of 
g pftrific binding with all aooay ooto of cloctrodco arc for aooaying the oamo 
component of the came target . 

20. (Original) A system according to Claim 18, wherein different a first 
res pective assay set or a first group of respective assays sets includes a respective 
recognition moietv capable of specific binding to the respective component of a first 
one of the one or more targets, and a second ass ay set or second group of assays sets 
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includes a respective recognition moietv capable of binding the respective 
component of a second one of the one or more targets assay o oto of oloctrodoD or 
different groupo of aooay oeto arc for aooaying different targets . 

21. (Canceled) 

22. (Currently amended) A system according to Claim 1, when wherein at 
least one of the target respective components is a protein or polypeptide and at least 
one of the respective recognition moioty moieties is a protein-binding molecule i 
which specifically binds to the target protein or polypeptide. 

23. (Currently amended) A system according to Claim 22, wherein said 
respective recognition moiety is an antibody or antibody fraction comprising at least 
the antigen-binding domain of the antibody. 

24. (Currently amended) A method for assaying the presence or absence of 
one or more biological molecule targets in a sample comprising: 

(a) providing an assay device having one or more assay sets[[,]]; each of 
the assay sets comprising at least two electrodes, a substrate, and a recognition 
moiety[[;]] i the electrodes positioned on the substrate and separated by a gap[[;]] 4 
the recognition moiety positioned in the gap and bound to the substrate, the 
recognition moiety teeing capable of specific binding to [[a]] one of the one or more 
biological molecule targets, wherein the roopoctivo one or more biological molecule 
targets are nucleic acid molecules and the roopoctivo recognition moieties are 
oligonucleotides, and each of the respective recognition moioty moieties has a 
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sequence which is complementary to at least a portion of the a respective one of the 
one or more biological molecule targets; 

(b) contacting said assay device with [[a]] the sample which may or may 
not havo tho target under conditions permitting binding of the one or more 
biological targets, if any, present in the sample to s pecific respective recognition 
moieties specific for the respective ones of the one or more biological targets to form 
n complex respective complexes ; 

(c) contacting the assav device with a first reagent s olution containing 
nucleation-center forming entities that can dep osit onto or bind to the respective 
complexes; 

[[(c)]] (d) contacting said assay device with metal ions and reducing age nt 
reagento to dopooit a conductive oubotanco onto tho complex formed between s aid 
recognition moiety and oaid target, such that the a metal conductive o ubotanco 
deposits onto the respective comple xes if one or more of the nucleation-center 
forming entities is present and forms a conductive bridge between respective ones of 
said at least two pWrodes . wherein the metal ions in the presence o f the reducing 
agent on the assav device are metastable so t h at metal deposition does not take 
place unless one or more of the nucleation-center forming entities is p resent; 

[[(d)]] (el connecting res pective ones of said at least two electrodes to an 
electric or electronic module to measure conductance between the respective ones of 
said at least two electrodes; and 

[[(e)]] (£) determining conductance between the respective ones of said at 
least two electrodes, wherein conductance above a threshold conductance indicates 
the presence of [[a]] the respective one of the on e or more biological molecule targets 
in the sample while conductance below [[a]] or at the threshold conductance 
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indicates the absence of the respective one of the one or more bi ological molecule 
targets any targets in the sample. 

25. (Currently amended) A method for assaying the presence or absence of 
one or more biological molecule targets in a sample comprising; 

(a) reacting a sample which may or may not have at least one of the one or 
more biological molecule targets with a first reagent solution to bind nuclcation 
contor forming entities nucleation-center forming entities to said one or more 
biological targets; 

(b) providing an assay device having one or more assay sets[[,]]i each of 
the assay sets comprising at least two electrodes, a substrate, and a recognition 
moiety [[;]] 4 the at least two electrodes positioned on the substrate and separated by 
a gap[[;]] 4 the recognition moiety positioned in the gap and bound to the substrate, 
the recognition moiety being capable of specific binding to [[a]] one of the one or 
more biological molecule targets; 

(c) contacting said assay device with said sample which may or may not 
have the one or more biological molecule targets under conditions permitting 
binding of the one or more biological molecule targets, if any, present in the sample 
to specific ones of the respective recognition moieties to form res pective complexes; 

(d) contacting said device with a second reagent oolution including metal 
ions and a reducing agent to deposit metal on a the respective comple xes if one or 
more of the nucleation-center forming entities is present and form a conducting 
metal substance over said nuclcation center forming entities nucleation-center 
forming entities for a time sufficient to yield a conductive bridge between said at 
least two electrodes , wherein the metal ions in the presence of t he reducing agent 
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on the assay device are metastable so that metal depositio n does not take place 
unless a nucleation-center forming entity is present; 

(e) connecting respective ones of said at least two electrodes to an electric 
or electronic module to measure conductance between the respective ones of said at 
least two electrodes; and 

(f) determining conductance between the respective ones of said at least 
two electrodes, wherein conductance above a threshold conductance indicates the 
presence of a respective one of the one or more biologica l molecule targets in the 
sample while conductance below [[a]] or at the threshold conductance indicates the 
absence of [[any]] the respective one of the one or mo re biological molecule targets 
in the sample. 

26. (Currently amended) A method for assaying the presence or absence of 
one or more biological molecule targets in a sample comprising: 

(a) reacting the sample with a first reag ent solution containing 
nucleation-center forming entities that can b i nd to the one or more biological 
molecule targets if present in the sample, wherein t he nucleation-center forming 
entities can also bind monomers of a con ductive polymer: 

[[(a)]] (bj providing an assay device having one or more assay sets[[,]]i 
each of the assay sets comprising at least two electrodes, a substrate, and a 
recognition moiety[[;]] a the at least two respective electrodes positioned on the 
substrate and separated by a gaptt;]], the recognition moiety positioned in the gap 
and bound to the substrate, the recognition moiety being capable of specific binding 
to [[a]] one of the one or more biological molecule targets; 

[[(b)]] (cl contacting said assay device with [[a]] the sample, which may or 
may not have one of the one or more biological molecule the targets, under 
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conditions permitting binding of respective o nes of the one or more biological 
molecule targets, if any, present in the sample to specific respective recognition 
moieties to form respective complexes ; 

[[(c)]] (d) contacting said assay device with a fost second reagent solution 
comprising monomers of [[a]] the conductive polymer such that said monomers can 
bind to the nucleation-center forming entities comploxoo formod between the targets 
and recognition moieties ; 

[[(d)]] (e) treating said assay device such that said monomers will 
polymerize to form [[a]] the conducting polymer, such that upon polymerization of 
the monomers a conductive bridge between respective ones of the at least two 
electrodes corresponding to each respective complex of at loaot one set is formed; 
and 

(e) determining a conductance between the respective ones of said at least 
two electrodes, wherein conductance above a threshold conductance indicates the 
presence of a respective one of the one or more biological molecule targets in the 
sample while conductance at or below [[a]] the threshold conductance indicates the 
absence of any the one of the one or more biological molecule targets in the sample. 

27. (Canceled) 

28. (Currently amended) A method according to Claim 26, comprising 
after otop (a) A method for assaying the prese nce or absence of one or more 
biological molecule targets in a sample c omprising: 

(a) providing an assay device having one or more assay sets; each of the 
assay sets comprising at least two electrodes, a substr ate, and a recognition moiety, 
the at least two respective electrodes positioned on the subst rate and separated by a 
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ga p, the recognition moietv positioned in the gap and bound to the substrate, the 
recognition moietv being capable of specific bi nding to one of the one or more 
biological molecule targets; 

(b) contacting said assay device with the sample, which may or may not 
have the one or more biological molecule tar gets, under conditions permitting, 
binding of respective ones of the one or more b iological molecule targets, if any, 
present in the sample to specific resp e ctive recognition moieties to form respective 
complexes; 

(cl contacting said assay device with a o ocond first reagent solution 
containing nucleation-center forming entities that can bind to the one or more 
biological molecule targets, wherein the nucleat i on-center forming entities can also 
bind which can form nucloation centers for growing thcrofrom a conductive polymor 
from paid monomers of a conductive polymer , ouch that paid entities bind to s aid 
targcto if the bound to paid recognition moiotiosj 

(A) contacting said assay device with a second reagent solution comprising 
monomers of the conductive polvmer such that s aid m onome rs can bind to the 
nucleation-center forming entities; 

(e) treating said assay device such that said mo nomers will polymerize to 
form the conducting polymer, such that a conductive bridge betwe en res p ective ones 
of the at least two electrodes corre s ponding to each respective complex is formed; 
and 

f fi determining a conductance between the respective ones of said at least 
two electrodes, wherein conductance above a threshold conduct ance indicates the 
presence of a respective one of the one or more biological mole cule targets in the 
sample while conductance at or below the threshold condu ctance indicates the 
absence of the one of the one or more biologic a l molecule targets in the sample . 
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29-34. (Canceled) 

35. (Currently amended) An electronic device for determining the presence 
or absence of one or more targets in a sample comprising: 

an integrated circuit comprising a first group of Ni conductors and a second 
group of N 2 conductors, defining between them N1XN2 junctions, each such junction 
being formed with an electronic module comprising two electrodes, each electrode 
linked to or defined as an integral portion of one of the conductors and supported by 
a common substrate, the circuit further comprises a diode or non-linear component 
permitting current flow through the electronic module only in the direction from the 
first group of conductors to the second group of conductors whereby a current 
flowing between one conductor of the first group to one conductor of the second 
group of conductors defines a single junction point between them; each pair of 
electrodes forming part of an assay set, each assay set having a recognition moiety 
for binding to a component of [[a]] one of the one or more targets selected from the 
group consisting of a bacterium, a virus, and a cell, and the recognition moiety is 
bound to the substrate and positioned between the electrodes; 

the assay sets adapted to accept reagents formulated to deposit a 
conductive substance onto a respective complex formed between a respective 
one of said recognition moieties and a respective one of said one or more 
targets wherein said reagents comprise: (i) a solution comprising nucleation- 
center forming entities for binding to components of said one or more targets 
if said one or more targets is present in the sample; and (ii) a combination of 
metal ions and a reducing agent to allow formation of said conductive 
substance on said nucleation-center forming entities; wherein in the presence 
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of the metal ions and the reducing agent, me tal is deposited on the 
micleation-center forming entities an d the deposited metal can form a 
conductive bridge between respective ones of the at least two electrodes, and 
wherein the metal ions in the presence of the reducing agent on the assay 
sets are metastable so that metal deposition d oes not take place unless at 
least one of the nucleation-center form ing entities is present, 
and means for determining whether the one or more targets are in the 

sample as a result of the extent of electric conductance between the two electrodes 

of each assay set. 

36. (Currently amended) A device according to Claim 35, wherein each of 
the assay sets has a center and is separat e d from an adjacent assay set by a 
distance, and the distance of the center of one assay set to a the center of an 
adjacent assay set is 100 um or less. 

37. (Currently amended) An electric device for determining the presence or 
absence of one or more targets in a sample comprising: 

a microelectronic device having a plurality of layers, with a first group of 
conductors being defined as stripes in one or more first layers and a second group of 
conductors being defined as stripes in one or more second layers of the device with 
each of said second layers being separated from a first layer by a non-conductive 
substance, electrodes of the device being formed as open ends of the conductors by 
openings or cut-outs in a vertical direction through the layers; 

each pairs of the electrodes forming part of [[an]] assay sets[[,]]; each assay 
set having a recognition moiety for binding to a component of one of the one or more 
[[a]] tnrgftta, wherein the one of the one or more targets is selected from the group 
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consisting of a bacterium, a virus, and a cell bound to ono or moro layer in the 
vertical opening or cut out; wherein the assay sets are adapted to accept reagents 
formulated to deposit a conductive substance onto a respective complex formed 
between a respective one of said recognition moiety moieties and a respective 
component said target , wherein said reagents comprise: (i) a solution comprising 
nucleation-center forming entities for binding to components of said one or more 
targets if said one or more targets [[is]] are present in the sample; and (ii) a 
combination of metal ions and a reducing agent to allow formation of said 
conductive substance on said entities nucleation-center forming e ntities, and 

means for determining whether the one or more targets are in the sample as 
a result of the extent of electric conductance between the pair of electrodes of each 
assay set. 

38. (Currently amended) A system according to Claim 18, wherein the 
device is an electronic device for determining one or more targets in a sample, 
comprising: 

an integrated circuit comprising the first group of Ni conductors and a 
second group of N 2 conductors, defining between them the NixN 2 junctions, 
each suefe of the NixN 2 junctions feeing formed with an electronic module 
comprising the at least two electrodes, each of the at least two electrode s one 
linked to or defined as an integral portion of one of the conductors, and 
compriccs the integrated circuit further comprising a diode or non-linear 
component permitting current flow through the electronic module only in the 
direction from the first group of conductors to the second group of conductors, 
whereby a current flowing between one conductor of the first group of_Ni 
conductors to the one conductor of the second group of Ng conductors defines 
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a single junction point between the first group of Nt conductors the secon d 
group of Ng conductors thorn; each pair of oloctrodco forming part of an array 
sot, each array got having a recognition moioty bound to at loaot one of tho 
cloctrodos . 

39. (Previously presented) A method according to Claim 24, wherein said 
assay device is an electronic device for determining one or more targets in a sample, 
comprising: 

an integrated circuit comprising the first group of Ni conductors and a 
second group of N 2 conductors, defining between them NixN 2 junctions, each 
such junction being formed with an electronic module comprising the at least 
two electrodes, each electrode linked to or defined as an integral portion of 
one of the conductors and oupportod by a common oub o trato , the integrated 
circuit further compri s e s comprising a diode or non-linear component 
permitting current flow through the electronic module only in the direction 
from the first group of conductors to the second group of conductors, whereby 
a current flowing between one conductor of the first group ofNi conductors to 
one conductor of the second group of N2 conductors defines a single junction 
point between the first group of Ni conductors and the second gr oup of N 2 
conductors thorn; oach pair of oloctrodco forming part of an array o ct, each 
array oot having a recognition moiety bound to tho oubotrato and portioned 
botwcon tho cloctrodos . 

40. (Canceled) 
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41. (Currently amended) A method for detecting the presence or absence of 
one or more targets in a sample by multiplexing comprising: 

(i) contacting the electronic device of Claim 35 with a sample which 
may or may not have the one or more targets under conditions enabling 
binding of the one or more targets, if any, present in the sample to the 
recognition moieties; and 

(ii) determining conductance in each assay set. 



42. (Canceled) 

43. (Previously presented) A system according to Claim 1, wherein said 
one or more targets are one or more nucleic acid sequences. 

44. (Currently amended) A system according to Claim 43, wherein said 
recognition moiety is an oligonucleotide having a sequence complementary to at 
least a portion of ocquonco of one of said one or more targets. 



45 - 46. (Canceled) 



46. (Canceled) 



47. (Currently amended) A method according to Claim 25, wherein said 
one or more biological molecule targets are nucleic acid molecules and the 
recognition moieties are oligonucleotides , each of which has a Doqucnco which is 
complementary to a nucleic acid molecule of oaid target . 
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48. (Currently amended) A method according to Claim 26, wherein said 
one or more biological molecule targets are nucleic acid molecules and the 
recognition moieties are oligonucleotides , each of which hao a sequence which i s 
complementary to a nucloic acid molecule of paid target . 

49. (Currently amended) A method according to Claim 24, wherein said 
one of the one or more biological molecule targets me is selected from the group 
consisting of a bacterium component, a virus component, and a cell component. 

50. (Currently amended) A method according to Claim 25, wherein said 
on* of the one or more biological molecule targets are is selected from the group 
consisting of a bacterium component, a virus component, and a cell component. 

51. (Currently amended) A method according to Claim 26, wherein said 
nnP of the one nr more biological molecule targets are is selected from the group 
consisting of a bacterium component, a virus component, and a cell component. 

52. (Canceled) 

53. (Previously presented) An electronic device according to Claim 35, 
wherein said recognition moiety is a nucleic acid molecule. 

54. (Previously presented) An electric device according to Claim 37, 
wherein said recognition moiety is a nucleic acid molecule. 
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55. (Previously presented) A system according to Claim 1, wherein said 
means comprises a computer. 

56. (Previously presented) A system according to Claim 1, wherein said 
means comprises a scanner for analyzing a plurality of assay sets. 

57. (Previously presented) A system according to Claim 1, further 
comprising a sample which may or may not have the target. 

58 - 59. (Canceled) 

60. (Previously presented) An electronic device according to Claim 35, 
wherein said means comprises a computer. 

61. (Previously presented) An electronic device according to Claim 35, 
wherein said means comprises a scanner for analyzing a plurality of assay sets. 

62. (Previously presented) An electric device according to Claim 37, 
wherein said means comprises a computer. 

63. (Previously presented) An electric device according to Claim 37, 
wherein said means comprises a scanner for analyzing a plurality of assay sets. 

64. (Canceled) 
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65. (Currently amended) A system for assaying one or more targets in a 
sample comprising: 

(a) an assay device having one or more assay sets, each of the assay sets 
comprising at least two electrodes and a recognition moiety immobilized to each of 
the at least two electrodes, each recognition moiety being an antibody capable of 
specific binding to an epitope of [[a]] one of the one or more target s, wherein the one 
of the one or more targets is selected from the group consisting of a bacterium, a 
virus, and a cell; 

(b) an electric or electronic module arranged and configured to measure 
electric conductance between the at least two electrodes of each assay set; 

(c) reagents formulated to deposit a conductive substance onto a 
respective complex formed between a respective said recognition moiety and a 
res pective one of said one or more targets, wherein the reagents comprise: (i) a 
solution comprising nucleation-center forming entities for binding to components of 
said one or more targets if said one or more targets [[is]] are present in the sample; 
and (ii) a combination of metal ions and a reducing agent to allow formation of said 
c onductive) o ubb l anco on paid entities, and wherein the s ystem is adapted to allow 
thP combination of the assa y device, the sample, and th e reagents , and in the 
presence of th* metal ions and the reducing agent, metal is deposited on the 
nnr.1eation-cent.pr forming e n tities and the deposited metal can form a conductive 
bridge between the respective at least tw o e lectr odes , and wherein the metal ions in 
th« presence of the reducing a ggnt on the assay sets are metastahle so that metal 
de position dons not take place unless a n ncleation-center forming entity is present 
the conductive oubotanco, when depocited onto tho complex, forme a conductive 
bridge between the at leapt two of the cloctrodoo of a cot ; and 



- 18- 



Applicant: Eichen et al. 
Application No.: 09/674,090 



(d) a computer for determining whether the one or more targets are in the 
sample as a result of the extent of electric conductance between the at least two 
electrodes of each assay set. 

66. (Canceled) 
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